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AB The current com, licensed enzyme-linked immunosorbent assays (ELISAs) for 
hepatitis C virus (HCV) mainly use recombinant proteins containing linear 
epitopes. There is evidence, however, that conformational epitopes of HCV 
are more immunoreactive . Thus, we have designed an HCV antibody assay 
that employs a conformational protein, NS3NS4a PI (with functional 
protease and helicase activities), and a linear fusion protein, 
multiple-epitope fusion antigen 7.1 (MEFA 7.1) or MEFA 7.2. We have shown 
that NS3NS4a PI detects early-seroconversion conformation-sensitive 
antibodies better than c33c antigen. The correct conformation of NS3NS4a 
PI also cross-reacts with different genotype samples 

better than the c33c antigen. MEFA 7.1 and MEFA 7.2 incorporate all the 
major immunodominant and genotype-specific epitopes of HCV core. El, E2 
hypervariable region 1 (HVRl), E2 HVRl-plus-HVR2 consensus, NS3, 
NS4, and NS5. Since MEFA 7.1 is degraded by the active 

NS3NS4a PI protease, we designed a second MEFA 7.2 construct in which the 
six protease cleavage sites found in MEFA 7.1 were eliminated by amino 
acid mutation. We demonstrate here that MEFA 7.2 remains intact in the 



presence of NS3NS4a PI and preserves the epitopes present in MEFA 7.1. 
Compared to currently licensed assays, an ELISA incorporating a 
combination of the two antigens NS3NS4a PI and MEFA 7.1 or 7.2 

demonstrates better serotype sensitivity and detects seroconversion 
earlier in many com. available panels. We believe that an assay using 
NS3NS4a PI and MEFA 7.1 or 7.2 may have the potential to replace current 
HCV immunoassays for better sensitivity. 
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AB The genome of hepatitis C virus (HCV) consists of seven functional 
regions: the core. El, E2/NS1, NS2, NS3, NS4, and 

NS5 regions. The U.S. Food and Drug Administration-licensed 2 . OG 
immunoassay for the detection of anti-HCV uses proteins from the core, 
NS3, and NS4 regions. The 3 . OG ELISA includes the 
protein from the NS5 region. The necessity of detecting 
antibodies to viral envelope proteins (El and E2) and to different 
genotype samples has been demonstrated previously. In this study 
we have attempted to improve the sensitivity of the anti-HCV assay by 
developing a single multiple-epitope fusion antigen (MEFA; MEFA-6) which 
incorporates all of the major immunodominant epitopes from the seven 
functional regions of the HCV genome. A nucleic acid sequence consisting 
of proteins from the viral core. El, E2, NS3, NS4, and 
NS5 regions and different subtype-specific regions of the 
NS4 region was constructed, cloned, and expressed in yeast. The 
epitopes present on this antigen can be detected by epitope-specif ic 
monoclonal and polyclonal antibodies. In a competition assay, the MEFA-6 
protein competed with 83 to 96% of genotype-specific antibodies from HCV 
genotype-specific peptides. This recombinant antigen was subsequently 
used to design an anti-HCV chemiluminescent immunoassay. We designed our 
assay using a monoclonal anti-human IgG antibody bound to the solid phase. 
Because MEFA-6 is fused with human superoxide dismutase (h-SOD) , we used 
an anti-human superoxide dismutase, di-Me acridinium ester-labeled 
monoclonal antibody for detection. Our results indicate that MEFA-6 
exposes all of the major immunogenic epitopes. Its excellent sensitivity 
and specificity for the detection of clin. seroconversion are demonstrated 
by this assay. 
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AB New antigenic peptides of the nonstructural protein NS3 of 

hepatitis C virus are identified in the 86-amino acid fragment 1096-1181 
of the viral polyprotein. These include 6 new epitopes recognized by 
HLA-B7-restricted T cells. These epitopes may be used in combination wit 
epitopes from the non-structural proteins NS4 and NS5b in 
vaccines against the virus (no data.). 
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Cellular immune responses are thought to play a key 
role in the resolution of primary HCV infection. Although it has been 
consistently shown that CD4+ T-cell responses are maintained in those with 
spontaneous resolution but lost in those with persistent infection, the role 
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SOURCE: 
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AB Background & Aims: 



of CD8+ T-cell responses remains controversial. Previous studies have 
largely focused on limited HLA alleles and predefined CD8+ T-cell 
epitopes, and, thus, comprehensive studies remain to be performed. 
Methods: To understand the composition of the immune response associated with 
spontaneous resolution, the authors comprehensively mapped CD8+ T-cell 
responses in 20 HLA-diverse persons with resolved HCV infection, using HCV 
peptides spanning the entire genome. The authors analyzed the 
magnitude, breadth, function, and phenotype using ELISpot, class-I 
tetramers, intracellular cytokine staining, and cytolytic assays. The 
authors studied in parallel HCV-specific responses and viral sequence 
variation in persistent infection. Results: Responses in individuals with 
resolved infection were strong and broad with robust proliferation in 
response to antigen. Responses in those persistently infected 
were rarely detected ex vivo and, when present, were narrowly directed and 
weak. However, they also proliferated in vitro. Dominant target epitopes 
differed among individuals in both cohorts, despite frequently shared 
HLA-alleles. Conclusions: These data indicate that persisting, strong 
CD8+ T-cell responses are observed in the majority of persons with resolved 
HCV infection and provide support for strategies to boost CD8+ T-cell 
responses for the prevention or treatment of HCV infection but also 
highlight the diversity of responses that may need to be elicited to 
provide protection. 
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Peptide-Protein Microarrays for the Simultaneous 
Detection of Pathogen Infections 
Duburcq, Xavier; Olivier, Christophe; Malingue, 
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describe novel peptide-protein microarrays, which 



SOURCE : 
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AB The author 

were fabricated using semicarbazide glass slides that permitted the 

immobilization of glyoxylyl peptides by site-specific ligation 

and the immobilization of proteins by physisorption . The arrays permitted 

the simultaneous serodetection of antibodies directed against hepatitis C 

virus (HCV core p21 15-45 peptide, NS4 1925-1947 

peptide, core, NS3, NS4, and mixture of core, 

NS3, NS4, and NS5 antigens), 

hepatitis B virus (HBc, HBe, and HBs), human immunodeficiency virus (Gp41 
and Gpl20 for HIV-I and Gp36 for HIV-II), Epstein-Barr virus (VCAplS 
153-176 peptide), and syphilis (rTpN47 and rTpN17) 
antigens using an immunofluorescence assay. Peptide 

-protein microarrays displayed high signal-to-noise ratios, sensitivities, 
and specificities for the detection of antibodies as revealed by the anal, 
of a collection of human sera referenced against these five pathogens. 
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AB Eight peptides including H-Phe-Thr-Gly-Asp-Phe-Asp-Ser-Val-OH 

(I), H-Gly-Phe-Thr-Gly-Asp-Phe-Asp-Ser-Val-OH (II), H-Phe-Thr-Gly-Asp-Phe- 
Asp-Ser-Val-Ile-OH (III) , H-Gly-Lys-Tyr-Leu-Phe-Asn-Trp-Ala-Val-Lys-Thr- 
Lys-Leu-Lys-Leu-OH (IV), H-Arg-Pro -Arg-Trp-Phe-Met-Leu-Cys-Leu-OH (V), 
H-Thr-Asp-Ala-Leu-Met-Thr-Gly-Phe-Thr-Gly-Asp-Phe-Asp-Ser-Val-Ile-Asp-Cys- 
Asn-Thr-OH (VI) , H-His-Ser-Leu-Ser-Arg-Ala-Arg-Pro-Arg-Trp-Phe-Met-Leu-Cys- 
Leu-OH (VII), and H-Ala-Arg-Pro-Arg-Trp-Phe-Met-Leu-Cys-Leu-Leu-Leu-Leu- 
Ser-Val-OH (VIII) are disclosed, which are epitopes recognized by 
hepatitis C virus-specific cytotoxic T cell (CTL) and represented in human 
leukemia antigen (HLA) class I mol. on the surface of infected 
cells. Also claimed are a vaccine containing at least one peptide 
selected from the peptides I, II, III, and VI or at least one 
peptide selected from IV, V, VII, and VIII as the active 

ingredients or a vaccine containing at least one DNA selected from DNAs coding 

the peptides I, II, III, and VI or at least one DNAs coding the 

peptides IV, V, VII, and VIII as the active ingredients. Above 

vaccines induce HCV-specific CTL, can completely remove HCV-infected cells 

by activating the CTL response in patients having HLA-A*0206 and 

HLA-B*5603, and are useful for prophylaxis or treatment of HCV-infected 

patients. Thus, cDNA of each HCV gene domain (core. El, E2, NS2, 

NS3, NS4, and Ns5) was integrated in pAKlO 

plasmid which underwent homologous recombination with vaccinia virus (VAC) 
to produce rVAC. Peripheral blood mononucleosis (PBMC) was separated from 
peripheral blood sampled from a patient who recovered from acute hepatitis 
.apprx.ll mo earlier. CD8+ memory T cells were separated from PBMC using 
magnetic beads and incubated for 2 wk with healthy patient's PBMC treated 
with interleukin-2 (rIL-2), anti-CD3 antibody, and X-ray irradiation while 
adding rIL-2 every week to prepare effector cells. PBMC prepared above were 
infected with EB virus to establish B cell (B-LCL) which were infected 
with rVAC for 16-18 h to prepare target cells. HCV-specific CTL were 
isolated by measuring the clastogenicity of effector cells against target 
cells in a 51Cr release assay and cloned. The isolated cloned cells were 
examined to show the constraint on HLA-A*0206 in an assay using B-LCL and 
the clastogenicity against B-LCL treated with the peptide VI 
which was one of 68 20-amino acid peptides related to 
NS3 domain (preparation not given) . Six peptides having 8 or 

9 amino acids synthesized (preparation not given) based on the sequence of VI 
were examined for the clastogenicity against B-LCL. The peptide I 
was identified as an epitope recognized by HCV-specific CTL. 
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AB A polyepitopic CD8+-T-cell response is thought to be critical for control of 
hepatitis C virus (HCV) infection. Using transgenic mice, we analyzed the 
immunogenicity and dominance of most known HLA-A2 . 1 epitopes presented 
during infection by using vaccines that carry the potential to enter clin. 
trials: peptides, DNA, and recombinant adenoviruses. The 
vaccines capacity to induce specific cytotoxic T lymphocytes and 
interferon gamma-producing cells revealed that immunogenic epitopes are 
clustered in specific antigens. For two key antigens, 
flanking regions were shown to greatly enhance the scope of epitope 
recognition, whereas a DNA-adenovirus prime-boost vaccination strategy 
augmented epitope immunogenicity, even that of subdominant ones. The 
present study reveals a clustered organization of HCV immunogenic HLA.A2.1 
epitopes and strategies to modulate their dominance. 
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WO 2003-US31308 A2 20031003 
AB The present invention provides peptide compns. capable of 

binding glycoproteins encoded by HLA-A, HLA-B, and HLA-C alleles and 
inducing T cell activation in T cells restricted by the HLA allele. The 
peptides are useful to elicit an immune response against a desired 
antigen. More specifically, the peptides are derived 

from proteins from hepatitis B virus, hepatitis C virus, HIV, Plasmodium 
falciparum, and tumor antigens, and contain HLA-B7-like 
supermotifs. The peptides can be used in therapeutic and 
diagnostic applications. 
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in T cells restricted by the HLA allele. The peptides are 
useful to elicit an immune response against a desired antigen. 
Specifically, the HLA alleles are HLA-A alleles, which induce a cytotoxic 
T cell response, and the peptides are from viral or bacterial 
antigens, cancer antigens, or autoantigens . The 
peptides can be used for preventing, treating, or diagnosing 
various diseases, including viral infection and cancer. 
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and methods of administration to • 
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(HIV) . The recombinant adenovirus is capable of 
ild type or mutant HIV antigens such as HIV envelope 
cleavage site or the cytosolic domain, structural 
proteins such as Gag and its proteolytic fragments in a natural, secreted 
or membrane-bound form, and regulatory proteins such as Tat, Rev and Nef. 
Immuno-stimulators such as cytokines can also be expressed by the 
recombinant adenovirus to further enhance the immunogenicity of the HIV 
antigens . 
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Cytotoxic T lymphocyte (CTL) responses are effectively induced to an 
antigen of interest, particularly viral, bacterial, parasitic and 
tumor antigens. Compns., including pharmaceutical compns., of 
CTL-inducing peptide and an adjuvant or a lipidated 
peptide which induces a helper T cell (HTL) response stimulate the 
antigen specific CTL response. Among the viral antigens 

to which the CTL responses are effectively induced in humans are those of 
hepatitis B. The CTL response may be optimized by a regimen of two or more 
booster administrations. Cocktails of two or more CTL inducing 



peptides are employed to optimize epitope and/or MHC class I 
restricted coverage. 
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AB The present invention provides peptide compns. capable of 

binding glycoproteins encoded by HLA-A, HLA-B, and HLA-C alleles and 
inducing T cell activation in T cells restricted by the HLA allele. The 
immunogenic peptides are derived from antigen sequence 
of hepatitis B virus, hepatitis C virus, HIV, Plasmodium falciparum, 
MAGE2, MAGE3, Her2/neu, p53, Lassa virus, CEA, Epstein-Barr virus, etc. 
The peptides are useful to elicit a cytotoxic T cell immune 
. desired antigen. 
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AB A new enzyme immunoassay EIA-HCV-Spectra test system constructed on the 
base of recombinant proteins and synthetic peptides allows sep. 
detection of antibodies to E1/E2, core, NS3, NS4, and 
NS5 antigens of hepatitis C virus (HCV) , The system is 

highly specific and more sensitive than the test systems used in screening 
studies, which allows its use as a final test for antlHCV antibodies. 
Antibodies to various HCV antigens were analyzed using this test 
system in patients with acute and chronic hepatitis C and asymptomatic 
donors with antiHCV. In acute hepatitis C during the first-second week 
after clin. attis C and asymptomatic donors with antiHCV. In acute 
hepatitis C during the first and second week after clin. manifestation, 
antibodies to nonstructural virus proteins are detected 3-4 times less 
often than in chronic hepatitis C. Acute hepatitis C is characterized by 
the presence of antibodies only to core antigen (66%) . In 
chronic condition combinations of antibodies to structural and 
nonstructural HCV antigens predominate: core + NS4, 
core + NS3 + NS4, core + NS3 + NS5 
, core + NS4 + NS5, and core + NS3 + 

NS4 + NS5. In asymptomatic donors with antiHCV and in 

patients with chronic hepatitis C the spectra of antibodies were similar 
in 45.7% cases. 
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AB Anti-HCV core antigen, anti-HCV envelope antigen, 
anti-HCV NS3 protein, anti-HCV NS4 protein, and 
anti-HCV NS5 protein monoclonal antibodies are raised by 
immunizing Balb/c mice with resp. antigenic peptide. Five 
hybridoma cell lines capable of producing the monoclonal antibodies 
specific for HCV core antigen, envelope antigen, 
NS3 protein, NS4 protein, and NS5 protein are 

prepared by conventional hybridoma technol. The five monoclonal antibodies 
were purified, labeled with horse radish peroxidase, are used for 
detection of HCV antigen in blood products for transfusion and 
diagnosis and treatment of HCV infection. 
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AUTHOR (S) : Suyama, Yoji; Iwata, Yoshimori; Mishima, Seiji; 

Ishikura, Hiroto; Shibata, Hiroshi; Masuda, Junichi 
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University, Japan 
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DOCUMENT TYPE: Journal 
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AB We examined the diagnostic significance of third generation of Recombinant 

Immuno-Blot Assay (RIBAIII) in comparison with RIBAII using 80 HCV 

antibody pos. samples determined by second generation screening kit. RIBAIII 

uses synthetic peptides from the NS4 region (clOOp) 

and the putative nucleocapsid (c22p) region as the antigenic epitopes 
instead of the use of recombinant antigens in RIBAII. 
Recombinant antigen of NS5 region is newly added in 

RIBAIII. Therefore, RIBAIII can be expected to increase the sensitivity 
as the diagnostic character and, in fact, we confirmed the actual increase 
of pos. rate and decrease of indeterminate or neg. ate as compared with 
RIBAII. Simultaneous detection of HCV-RNA by "AMPLICOR HCV" supported the 
high specificity of the results of RIBAIII. The sequential assay of the 
patient with acute HCV-hepatitis after needle-stick injury revealed the 
clin. importance of the reactivity with NS3 in terms of the 
early detection of HCV infection. Thus, our results indicate that RIBAIII 
is useful assay kit presenting highly sensitive and specific characters as 
the confirmation test of HCV infection. 
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TITLE: Hepatitis C epitopes from phage-displayed cDNA 

libraries and improved diagnosis with a chimeric 
antigen 

AUTHOR ( S) : Pereboeva, Larisa A.; Pereboev, Alexander V.; Wang, 

Lin Fa; Morris, Glenn E. 
CORPORATE SOURCE: MRIC Biochemistry Group, N. E. Wales Institute, 

Wrexham, LLll 2AW, UK 
SOURCE: Journal of Medical Virology (2000), 60(2), 144-151 

CODEN: JMVIDB; ISSN: 0146-6615 
PUBLISHER: Wiley-Liss, Inc. 

DOCUMENT TYPE: Journal 
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AB A novel method for cloning DNase I fragments into bacteriophage display 
vector fUSE2 was used to create libraries expressing hepatitis C virus 
(HCV) protein fragments on the phage surface. Selection by panning with a 
mixture of sera from five HCV-seropos . individuals enabled identification of 
antigenic determinants in NS3 (amino acids 1,383-1,415), 
NS4 (amino acids 1,930-1,938), and NS5 (amino acids 
2,088-2,104). The NS3 result is the most accurate location to 
date of a major conformational determinant that cannot be mimicked by 
short peptides. Any expressed sequence from the phage library 
can be excised with Bgl II and cloned directly into the Bgl II site of an 
appropriate plasmid for bacterial expression. This enables production of 
chimeric proteins containing multiple antigenic determinants, illustrated by 
co-expression of the NS4P (amino acids 1,930-1,938) epitope with an NS4N 
fragment (amino acids 1,644-1,812) containing at least three linear HCV 
epitopes. When used to screen 35 individual HCV-pos. sera by ELISA, the 



chimeric antigen detected eight more positives than NS4N alone 
and gave increased immunoreactivity with others. This approach of 
identifying antigenic regions by phage display and then co-expressing them 
as chimeric proteins may be generally applicable to the production of improved 
diagnostic antigens and recombinant vaccines. 
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A diagnostic test device contains 



US 1998-69935 
WO 1999-US9331 
filter and at least two peptides that 
correspond to the same analyte epitope, the test device exhibits improved 
transfer of fluid movement between assay components and is useful for the 
simultaneous assay of multiple analytes. The filter is an integral part 
of a strip and can be used for strip-testing of whole blood and other 
particulate-containing solns. generally. Surfaces of parts within the device 
are combined in particular ways to improve sample and reagent fluid 
movement and an optional chemical additive increase test quality. The 
immobilized peptides are selected from HIV envelope protein, HCV envelope 
protein, HCV NS3 protein, HCV NS4 protein, HCV 

NS5 protein, 15.5 kDa syphilis protein, 17 kDa syphilis protein, 
44.5 kDa syphilis protein, and 47 kDa syphilis protein. Whole blood HIV 
tests are exemplified, including confirmatory tests, that are easy to 
carry out, show improved chemical resistance to false pos. results and 
greater ability to detect a wide variety of viral strains. 
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DOCUMENT TYPE: Journal 
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AB The authors studied the antigenic properties of synthetic peptides 
representing the main conservative determinants of core, NS3, 
NS4, and NS5 proteins of hepatitis C virus. The samples 
of blood sera from patients with hepatitis C were used. Apparently, the 

synthetic peptides consisting of >70 amino acid residues or combinations 
of peptides most completely reflected the antigenic properties of viral 
proteins. The authors selected the optimal antigenic compns. for the 
construction of screening and confirmatory test-kits for diagnosis of 
hepatitis C virus infection. 
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The HLA class Il-restricted T-cell response to hepatitis C virus (HCV) 
antigens is believed to influence the final outcome of hepatitis 
C, because it is vigorous in patients who recover from acute hepatitis C, 
but it is weak in those who develop a chronic infection. For this reason, 
exogenous stimulation of T-cell responses in chronic HCV infection may 
represent a strategy to cure patients with chronic hepatitis C by 
approximating the vigor of their T-cell reactivity to that of patients who 
succeed in recovering from hepatitis. It may also be a preventive 
approach to avoid spread of the virus by facilitating the development of a 
vigorous protective response at the very early stages of infection. 
T-cell-based vaccines composed of immunodominant, promiscuous, and 
conserved T-cell epitopes may represent a powerful tool to achieve optimal 
stimulation of the T-cell reactivity. To identify HLA class I I-restricted 
T-cell epitopes useful for this purpose, 22 subjects with acute HCV 
infection were studied and followed for an average time of 29 mo. Eight of 
them recovered from hepatitis, and 14 developed a chronic infection. 
Overlapping 2 0-mer peptides covering the entire core and 
NS4 antigens and a panel of peptides 

representing highly conserved regions of core, NS3, NS4 
, and NS5 were used. By direct peripheral blood T-cell 

stimulation and by fine-specificity anal, of HCV-specific T-cell lines and 



clones, highly immunogenic T-cell epitopes were identified within core, 
NS3, and NS4. All these epitopes are immunodominant and 
highly conserved among the known HCV isolates. Moreover, they are 
promiscuous, because they can be presented to T cells by different HLA 
class II mols. Immunodominance, sequence conservation, and promiscuity 
make these epitopes ideal components of preventive or therapeutic 
T-cell-based vaccines against HCV. 
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AB The genome of hepatitis C virus (HCV) consists of seven functional 
regions: the core. El, E2/NS1, NS2, NS3, NS4, and 

NS5 regions. The U.S. Food and Drug Administration-licensed 2 . OG 
immunoassay for the detection of anti-HCV uses proteins from the core, 
NS3, and NS4 regions. The 3 . OG ELISA includes the 
protein from the NS5 region. The necessity of detecting 
antibodies to viral envelope proteins (El and E2) and to different 
genotype samples has been demonstrated previously. In this study we have 
attempted to improve the sensitivity of the anti-HCV assay by developing a 
single multiple-epitope fusion antigen (MEFA; MEFA-6) which 
incorporates all of the major immunodominant epitopes from the seven 
functional regions of the HCV genome. A nucleic acid sequence consisting 
of proteins from the viral core. El, E2, NS3, NS4, and 
NS5 regions and different subtype-specific regions of the 
NS4 region was constructed, cloned, and expressed in yeast. The 
epitopes present on this antigen can be detected by 

epitope-specif ic monoclonal and polyclonal antibodies. In a competition 
assay, the MEFA-6 protein competed with 83 to 96% of genotype-specific 
antibodies from HCV genotype-specific peptides. This 
recombinant antigen was subsequently used to design an anti-HCV 
chemiluminescent immunoassay. We designed our assay using a monoclonal 
anti-human IgG antibody bound to the solid phase. Because MEFA-6 is fused 
with human superoxide dismutase (h-SOD) , we used an anti-human superoxide 
dismutase, di-Me acridinium ester-labeled monoclonal antibody for 
detection. Our results indicate that MEFA-6 exposes all of the major 
immunogenic epitopes. Its excellent sensitivity and specificity for the 
detection of clin. seroconversion are demonstrated by this assay. 
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AB Background/ Aims : Hepatitis C virus (HCV) infection plays a central role in 
the pathogenesis of mixed cryoglobulinemia through mol. mechanisms which 

remain to be elucidated. The aim of this study was to investigate the 
role of antibody responses to HCV in the pathogenesis of cryoglobulinemia 
through characterization of the anti-HCV specificity and immunochem. 
characteristics of the Igs involved in cryopptn. Methods: Sera from 50 
consecutive patients with chronic HCV infection (RNA pos.) were screened 
for the presence of cryoglobulins. The two major components of cryoppts., 
IgM rheumatoid factors and IgG, were separated by high performance liquid 
chromatog. and analyzed for immunochem. composition by immunoblotting and 
antibody specificity by ELISA and immunoblotting using recombinant HCV 
proteins and synthetic peptides as antigens. Results: 

Cryoppts. were observed in 27 patients and characterized by immunof ixation : 
13 (48%) were classified as type II and 14 (52%) as type III. Monoclonal 
Igs were detected by immunoblotting in 20 cryoppts.: IgM in 14 samples and 
IgG in 14, with a clear preponderance of IgG3 (12/14) . Specificity 
studies on sera and purified IgM and IgG fractions from cryoppts. revealed 
enrichment in cryoglobulins, predominantly polyclonal IgGl, reactive with 
the HCV structural proteins, whereas specificities for nonstructural viral 
proteins were relatively less represented compared to whole serum. No 
restricted pattern of fine specificity was observed IgGS subclass was 
apparently not involved in HCV nucleoprotein binding. Conclusions: these 
findings do not support a direct link between monoclonal cryoglobulins and 
immune response to HCV. According to the proposed pathogenetic model, HCV 
infection can induce the formation of cryoprecipitable rheumatoid factors, 
sustain their production, and eventually lead to monoclonal B-cell expansion 
through several cooperative mechanisms. 
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AB Novel peptides are disclosed which are specific for the diagnosis of 

hepatitis C virus (HCV) infection, as are compns. containing mixts. of these 
peptides. The peptides have at least one antigenic region which is 
effective in the detection of HCV-associated antibodies using an immunoassay. 
A novel spliced peptide is disclosed which can be used to block the 
non-specific reactivity of particular NS-3 conformational epitopes. The 
fused peptide composition includes (1) a linear fused peptide in which the 
C-terminus is a -COOH or -C0NH2 group, (2) one or more of several 
disclosed peptide sequences, and (3) an amino acid sequence corresponding 
to the NS-3 region of HCV. Thus, different mixts. of peptides were used 
detect antibodies in a panel of human sera. Mixts. A and B and D and E 
showed comparable sensitivity on the whole, but with samples containing core 
protein 2 and 3, the D and E mixts. showed higher sensitivity than the A 
and B mixts. 
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AB The anti-viral T cell response is believed to play a central role in the 
pathogenesis of hepatitis C virus infection. Since chronic evolution 
occurs in >50% of HCV infections, the sequential anal, of the T cell 
response from the early clin. stages of disease may contribute to define 
the features of the T cell response associated with recovery or chronic viral 
persistence. For this purpose, 21 subjects with acute hepatitis C virus 
infection were sequentially followed for an average time of 44 wk . Twelve 
patients normalized transaminase values that remained normal throughout 
the follow-up period; all but two cleared hepatitis C virus-RNA from 
serum. The remaining nine patients showed persistent viremia and elevated 
transaminases. Anal, of the peripheral blood T cell proliferative 
response to core. El, El, NS3, NS4, and NS5 
recombinant antigens and synthetic peptides showed 
that responses to all hepatitis C virus antigens, except El, 
were significantly more vigorous and more frequently detectable in 
patients who normalized transaminase levels than in those who did not. By 
sequential evaluation of the T cell response, a difference between the two 
groups of patients was already detectable at the very early stages of 
acute infection and then maintained throughout the followup period. The 
results suggest that the vigor of the T cell response during the early 
stages of infection may be a critical determinant of disease resolution and 
control of infection. 
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AB Synthetic linear and branched antigenic peptides derived from proteins of 
hepatitis C virus are described for use in the diagnosis, treatment, and 
prophylaxis of viral infection. These peptides are derived from variable 
regions of viral proteins and peptide families encompassing variant 
sequences are also described. The preparation and use of a number of such 
peptides in immunoassays is demonstrated. 
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AB A process is described for immunol. determining specific antibodies, 

especially those 

against HIV and hepatitis C virus, in human serum by incubating the serum 
in the presence of a solid phase with two antigens specific for the 
antibodies which are to be determined The first antigen has at least one 
label, and the second antigen is (a) bound to the solid phase or (b) is 
present in a form in which it can bind to the solid phase. The amount of 
antibody is determined by measuring amount of label in the solid phase and/or 

in 

the liquid phase. One of the two antigens must contain multiple epitope 
regions which react with the antibody which is to be determined Thus, 
antibodies were determined which were specific for multimeric antigens from 

gp41 from HIV virus using this bridge test immunoassay. 
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AB Cytotoxic T lymphocyte (CTL) responses are effectively induced to an 
antigen of interest, particularly viral, bacterial, parasitic and 
tumor antigens. Compns., including pharmaceutical compns., of 
CTL-inducing peptide and an adjuvant or a lipidated 

peptide which induces a helper T cell (HTL) response stimulate the 
antigen specific CTL response. Among the viral antigens 

to which the CTL responses are effectively induced in humans are those of 

hepatitis B (HBV) . The CTL response may be optimized by a regimen of two 

or more booster administrations, and cocktails of two or more CTL inducing 

peptides are employed to optimize epitope and/or MHC class I 

restricted coverage. In example, HLA-A2 . 1-restr icted CTL was induced by 

s.c. priming with purified HBV peptides in incomplete Freund's 

adjuvant, combination of CTL and T-helper epitopes were used to induce 

CTL, and specific CTL inducing peptides were used as vaccines 

for preventing and treating hepatitis C virus infection, melanoma, human 

papillomavirus infection, and HIV infection. 
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AB Specific domains of the NS4 and NS5 gene products of 

hepatitis C virus have been identified using hydrophilicity profiles for 
the prediction of potential immunogenic regions, and epitope scanning 
techniques. Peptides synthesized on the basis of such data show excellent 
reactivity in the ELISA format. Introduction of a glycine-glycine spacer 
between two peptides (NS4-12 and NS5-44) to give a 

single chimeric peptide does not appear to impair immunoreactivity . An 
ELISA based on the chimeric peptide and a Core-NS3 recombinant 
protein correctly diagnoses a cohort of hemodialyzed patients, three com. 
HCV panels and the sera of a neg. control population. 
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AB The present invention relates to "structured synthetic antigen 
libraries" (SSAL) composed of related peptides synthesized 
simultaneously in a single peptide synthesis. This "structured" 
library contrasts to those libraries previously described as "random 
peptide libraries" in that the order or structure within a 
synthetic antigen is provided by invariant amino acid residues 
that define the framework sequence of the synthetic antigen. 
The specific amino acids and their frequency of appearance at a variant 
locus within aligned peptide sequences is defined by the primary 
sequences of the several variants that make up the alignment used to 
construct the antigen peptide library. A method of 

constructing an open diagnostic, vaccine or therapeutic for a mutational 
infectious agent is also provided. The invention further provides the 
SSAL in diagnostic methods, kits, vaccination methods, vaccine compns. and 
pharmaceutical compns. The libraries are prepared from variable domains in 
proteins and provide improved vaccines, diagnostics and therapeutics for 
infectious agents, etc., from such proteins. 
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A set of 150 synthetic peptides spanning the proteins 
NS3-NS4-NS5 of the hepatitis C virus (HCV) was 

synthesized and tested with a panel of 20 sera obtained from HCV-infected 

patients. Of 62 peptides prepared from the NS3 region, 

none exhibited strong antigenic reactivity. Rather, five peptides 

from this region demonstrated specific reactivity with only 5-10% of 



anti-HCV-pos . sera. Nonetheless, it is well known that the NS3 

region contains strong antigenic epitopes. These epitopes appear to be 

modeled in a functionally active manner with recombinant proteins and 

cannot be mimicked properly with short synthetic peptides. This 

finding suggests that the major NS3 antigenic epitopes are 

conf ormationally dependent. Seven of 20 peptides prepared from 

the NS4 region were immunoreactive . Five peptides 

from this region demonstrated very strong HCV-specific antigenic 

reactivity. Four of the five peptides belong to the recognized 

immunoreactive 5-1-1 region located inside the ClOO-3 antigen. 

One peptide demonstrating immunoreactivity with approx. 90% of 

anti-HCV-pos. sera was found outside the ClOO-3 region at the C-terminal 

part of the NS4 protein. Of 68 peptides synthesized 

from the NS5 protein, 30 were immunoreactive. Six of the 30 

demonstrated immunoreactivity with 35-50% of anti-HCV-pos. sera. Thus, 

the NS4 and NS5 regions of the HCV polyprotein contain 

a large number of specific, broadly reactive, linear antigenic epitopes. The 
highly antigenic reactivity of the NS5 region suggests that this 
protein may have significant diagnostic potential. 
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AB Antigenic polypeptides of hepatitis C virus derived from at least three 
viral proteins are used in combination to increase the sensitivity of 
immunoassays for parenterally transmitted non-A, non-B hepatitis virus. 
The antigens are derived from structural and non-structural 
proteins. The peptides may prepared by expression of genes for 
the individual peptides or by expression of chimeric genes for 
fusion proteins. Sera were screened for reactivity to a number of hepatitis 
C antigens and it was found that some individuals react 
predominantly or exclusively with a single antigen of the virus. 
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AB Hepatitis C virus types 3 and 4 are identified by phylogenetic anal, based 
on the information obtained by PGR of the 5' non-coding region (5 'NCR) of 

HCV samples from various geog. locations. Nucleotide sequences of the 
non-coding, core. El, E2 or NSl-5 regions of types 3 and 4 of HCV are 
distinctive from those of the known type 1 and 2 HCV and can be used to 
design DNA probes for HCV typing. Also peptides derived from 
the core, NS3, and NS4 or NS5 regions of 

these two types of HCV can be used as antigens for diagnosis of 
the HCV. Also shown was the typing of HCV based on the sequence 
variations between HCV types and thus the distinctive endonuclease 
cleavage patterns. 
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detecting antibodies to antigens of hepatitis C virus 
sample are disclosed which use recombinant antigens. 



The 



antigens are fusion products with CMP-KDO synthetase (CKS) and are 
produced in Escherichia coli. The cloning vector pJO200 was used to fuse 
DNA encoding the recombinant proteins to DNA for CKS. Plasmid pHCV-34, 
encoding CKS-HCV core antigen (amino acids 1-150) fusion product, was 
prepared and expressed in E. coli. A screening immunoassay using this 
recombinant CKS-core fusion product and fusion protein CKS-33-BCD (prepared 
from plasmid pHCV-31; containing amino acid sequences from HCV NS3 
and NS4 proteins) was sufficiently sensitive to detect 

seroconversion during the acute phase of HCV infection in chimpanzees. No 
preinoculation specimens were reactive. 



